Transmission of a bacterial consortium in Eisenia fetida egg capsules.
The earthworm Eisenia fetida harbours Verminephrobacter eiseniae within their excretory nephridia. This symbiont is transferred from the parent into the egg capsules where the cells are acquired by the developing earthworm in a series of recruitment steps. Previous studies defined V. eiseniae as the most abundant cell type in the egg capsules, leaving approximately 30% of the bacteria unidentified and of unknown origin. The study presented here used terminal restriction fragment length polymorphism analysis together with cloning and sequencing of 16S rRNA genes to define the composition of the bacterial consortium in E. fetida egg capsules from early to late development. Newly formed capsules of E. fetida contained three bacterial types, a novel Microbacteriaceae member, a Flexibacteriaceae member and the previously described V. eiseniae. Fluorescent in situ hybridization (FISH) using specific and general rRNA probes demonstrated that the bacteria are abundant during early development, colonize the embryo and appear in the adult nephridia. As the capsules mature, Herbaspirillum spp. become abundant although they were not detected within the adult worm. These divergent taxa could serve distinct functions in both the adult earthworm and in the egg capsule to influence the competitive ability of earthworms within the soil community.